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m^2^ 39-1 
If A] 7j-i^^ ^ ^^60^ ^1 -a-'^j ^ 1 03f-e0 1 ± 

^i-i-^t^i^^^^^^^i^i??- 14 

Ai^^tAlf^%-^^^7f.634- 114 

o-^rt A] 7j-^^^^2-f-^ 1 3^ 1 5045: 



(54) ^S. «oUH] 9]^^ JL^^yt ^1^ ^^^1 ^ =L "oV'S 



^ ^^1- ^S. «<]-^}'3(Electrospinning)4- o]-8-«f'^ ^^'l^ 42:t}7] -frJE «<J-AH Slt-V 

^ ^"^-g- oi ni-^^a aif-;^>^-i- 4^^^ 'S-'^oii 5a<H>^i, ^<HH if'si 31^4 ^^jev^ ^7ii2f; 

7l olj^fil t\^d^ lo)Aj-o^ i-a^ .g.s|o^_ Aj-71 i-ao^ o>Ello)] ^^isVigAi ii#el ^^^4 ci- 

# cfl^sjol oi^sl-fe t^ElS. ^A>*).^ ^7il» 5!* ^^-2.5. sV^ ^ISV -a-S 

oil SUV JiS-;^>^ iJ-^-i- ^dl^tl-i:)-. 

£ 2a 

Al]Olo) 

:3i 4-5-^^. i^^l-^. "M. 
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H 1-8: ^ ^tgofl slsflA^ 43^^ E)-^Aj f-4 ^D);g a>^. 

H 2a^ t^<»ii -frs •a-'^i- ^ i-a^H^i ^'li-a- 'a'^«l-7l ^Itl- f-^^S.. 

£ 2bfe t-^oll ^i5> -fi-i ^^1^^ ^1 2^M<^^ n'^j^ -i'^sV?! ^^i5L. 

£ 3-8- €■ ^"^ofl ^s. »8-A> ^AHA^ ^ i^'^l'fll- M-El-\fl ^^js. 

H 4fe ^ «^i^oil 4# ^i*> ^£ ^J-^l<fl^i '9->^>'aisl ^ 2-a^H» M-eI-hE 
£ 5fe^ t'^'Hl'^i ^"^^ ^^i^y] M-E^Hfi -^l^is. 

* ^jQ. ^^Ofl d)^ * 

10: Hl)tl2: 

20 : »S-4^22 : 

24 : ufl 01^26 : »Hlol^ 

28 : ^isV S-«ll€30 : 

31 : ^1^32 : -fi-Mic^ 

33 : ^Eli^#34 : ^ 

40 : ^1 i:il^d'3- ^^5^45 : ^ 23.^"^ ^^^^ 

50 : €^El52 : l-ej 

oil 'flt^ 

71^21 >a^^l2:7l^, 2^ -g-§-«J-AK ^^•g-A}. «M :it^^> -g-S-^l ^-e: -8-^-8: 7l7iiaj ^ o.^ 
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^d5> -B-S »M *^-ar 3.^^} -§-•§■ ^] (melt), 3.^^} -g-»-!^ (solution) ^ t^''^^ ^.^^7} ^-g-o) ^ 
nm 2];^^ -a-frSl 42iS. 7\^^ ^o,^ sjeo)] JijlSji ojc).. 

^^-B- 71^ ^j^ol] Hlsil Hjiioii cfl^V a^2^2l Hl7> x]^*] feU. c]"^^^ (poroslty) * 

;(l)2:7l- 7V^SH. ^Hlf-^l^i ?l-7l <He1-S: Alls* l-Aj^ ;^]^^ ^ o^C)-. 



ojfi]- 2]-^^ JiJlS^ DoshiSs)- Reneker^ Electrosplnning Process and Applications of Electrospun Fibers (J. 
Electrostatics. 35, 151 - 160 (1995)) •^'^1 SX^. Frank •f-'^] ^^tb ^1^ USP eiOegiS^"^! ^b)-^ -H- 
£ »8-A>ia3l- ^71 S)-^* «>1*^1}--^]- (air vortex spinning) 7]'t^ 1^*><H 'S->^Hi^^. Yarn)# n ^}-%-^ 

^ Slfe 4Ai^^ InmS] A^-^AV^ ^i^^ ^ ojicffe ^^377)- ojul, S 4# nj^ S-sj ySP 06110590±o(| 
"Jj-^^i- °l-g-*H 2~2000nmSl a]:^^ ^fe Ajj^sflAj ^^sl ^lS<Hl ^^J-S>St^. 



o]^-g- ^5]- wJ^A). ^^o)l A}^ 7}^^ 3.^:^}S.^ PVDF(poly(vinylidenenuoride)), poly(vinylidene fluorid 
e - CO - hexafluoropropylene) , polyacrylonitrile, poly(acrylonltrile - co - methacrylate) , polymethylmetha cr 
ylate, poljrvinylchloride, poly(vinylidenechloride - co - acrylate), polyethylene, polypropylene, nylonl2, ny 
Ion -4,6 -W-S^ Til^, aramid, polybenzimidazole, polyvinylalcohol, cellulose, cellulose acetate, -S^-S.^. 

^ e| o] «.^5))o]E^_ polyvinyl pyrrolidone - vinyl acetates, poly(bis- (2- (2 - methoxy - ethoxyethoxy) ) 
phosphazene(MEEP), plly (ethylene imide) (PEI), poly (ethylene succinate), poly (ethylene sulphide), poly( 
oxymethylene - oligo - oxyethylene) . poly (propyleneoxide) , poly(vinyl acetate), polyaniline, poly (ethylene 
terephthalate) , poly (hydroxy butyrate) , poly (ethylene oxide), SBS copolymer, poly (lacticacid) , polypept 
Ide, protein blopolymer, coal-tar pitch.' petroleum pitch f-Sj pitch^ jI-^t.}?} ^•%r 7l-^SH. 

^f^^^l (copolymer) ^ ^^#(blend) f-£ 7}^^t\, ^r^^ o}v\S\- ^7] 3.^7.}o^ ofl^^olM" ^7], ^7]^ 

21 ^"i'^ch* €^*H 4-8-«f^ 51 H yy'E-m. 

rtE-iq-, ^d*> ^S. «M l-S^alo] ^o)) xiS}^^ ^7l-&H £#^l7l^ 7l^S] ^d7l ^S] 

^j-§-s|-€ -8-4 ^^4^ ^d^\9\ %d\] 37)1 sisel-^ ^^jolH-S, ^j-7lsf 7V^ aj^^^l ^^^^ ^ 

Ai E#£lfe -a-a-^j-S) :ilS-47]- 7Mil $X^E.S. ^^S. tt^^-^ ^<^\ 4s uV'S*}'^ 'aol^Jl t a! Ei (collector) 

£1 S£t!- S.'Hl^ ii^5l €:^ol A-js ^51- ^^sH ^^t!" t^I^I 5]-^ 4^ 

^d*>l: -a -B-71 Tl^ofl 'Qri^^ 51^4 ^^41" ^l^^^ ^d^} ^S. ^^^^^ 3^e°11 7)1 

"i5l7l Al^l-eV^C].. ^sl- -B-£ lj-4^011 21S11 ;HliSlfe Cl-^Aj i^;^l.:Qol ^V7lol] 7l^t!- ^^r ^Jl 

Sl-i-'HlS aL^;^>^4 al^^S. 43:^ ^ 7l#ol 7l1^S1o1 $Xp] .^V^. 

-a^l- 17)121 qi-^ 4-8-«l-fe fl-s2) ^j-^1 ^7)1 ^4^^ Ol-H 4^7} 7l-^si-i4. 
<^1» ^^-g-^^W ^n^^ cH^ >i§>+o1 7V^5Ho|: ir>2.S. ^«^14 o]^^ €-^1^joi siiisl<Ho> ^vcl-. 
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al<H^i, °Jl^fl ^chEflS] 2^<H£ If^ c>]^9] i^^V 1-^0) Bllt4; Hfl^o)) ofl^^sl 

4 7>«a-Sfo^ ^§«>fe ^Hfif; ^7] Jgxcoll S1S^<^ ^#Slfe oJj^S) JL^T} ^o]S. 1 ^l^ihSl ir. 



^e|3i. ^-^^ Jig-^V i-^i: ^d*> -frs li-A^ig :a cj-^Aj ji^^^a^ ^^t}^ «J-^<H1 sa^^-^, aj<H£ if' 
^ uiS-^f ^m-. -^^7) "Ji'^^ i^l^a-^ f-*H. ^^71 i^tal 

ol-eflofl JH^lsV^'^i ^^^4 4# ^^^^S tfl^sl<H "^^tb oW^^ ^n^s. S#sH ^# 



^BflS «ll«(10)5l-. -^7] «m(10) ji^xV 7f'a-*H ^^Sll ^ = (12), 

2)0)) 2lsH ^^S)^ iS-^V 1-^^ aiJg* wj-^^ ^lS5>fe «^AV^(20), >bl-7l 'S-4^(20)<HlAi 'S-A>(|S|$) 

€ ^>3-tl- ^^IIS. ^#5f^Ai o]^Al^ (50). ^7] «J-A>^(20)21 -S-^ 4^0)1^1 ^isl-l- * 



^7l, Bl)^(io)^ -g-i^ -^l-g-^H :2^^> afe -g-S-^ ui^^> l-^o] ^H^slfe Ji^;t> 2i<H£ 1 
<^1^j-2l jiS-^V #^<^1 °l-§-£l HS.. ^ttt cff' 3L^7.\ 7||s) «Hlol| ^^sH >^>-8-*}7l4. zi-z^-o; ji^zv 

1-^^ all toll ;<1;^s}-aj a>^^ ^ 5icf. 

^^7] Jg = {12)^ ufltdO)"!! T^^^o] safe ^S-ihSl S^J^Vl-^^ 7l-<g-*H ^§«l-7l ^tb 01 ^S(12) 

^7) "<}-4^(20)fe £ 3a ^ H 3b°11 M-EtHS 44 ^-S" ■fi-'^ iit(32) 4"?]^ I}-^-?-^ £ 4a 5J £ 4b4 

i^#(33) sz-5.i:H. -s-Micft Ef'a^ n}->«->-¥-i- 7i§o.s >a.g^ti-. 
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4^71 ^H(12)S.^E1 ^Jj'S-fi) 3.^^} ^^^^ ^"a^(22)'>l ^ f^<y-°ll Hfl°li(24)2l sj-^^i^ 

« Sl^ ^^^S-S. o]^o]^ ufl<^li£^i€ (26)01 -^^i-Slol -^^-71 H)l<:')>ii^Ja:(26)Sl 

-8-1-1 ill' (32) ol ^^SlS.^ ^'T^ ^3(34)0] tgAjsjol Jlc]-. 

a^2^-Ai, AJ.7I u]]oli(24)-2). ai]o]ii^^(26) ^ ^(34)o|]fe i^-^l- f-^"^] -f-^^ SI^ ^S.7> 

S\o] o^olo): 5]..^, o] 'S-?! ^S(12)i 7l-*J-€ 1-^<»1 '^■7) ^(34)<H] ^<atV "y-^ 

^V7l int ^(34)<^lfe €-4^7)- t!: 7ll^V ^^i^o] oflA^oj 1-^^ §4*H •a-^l- 7]^^ -B-Mi^#(32)<^l 

^jj-ai-sii^. ^71 ■f|-qiil(32)'a: s. 3h<^^^ Jife ^<='l. ^71. ii# ^ (34)3) f'<g-oi] ;g-^^ci-. 

^J-71 ^Mt#(32)ol^^'-« ^I^Hl cl-^si ^•go] ^^js^oj -B-qii#(32)'^l 1-4* ^ 51^ 5}-^^^1. 
(27)<^1 Sl*|-<^ ^71 B||oliE^^(26)S) *>-?-^«Hl ^Sl-^all^(28)*l ^^^c)-. 

^7lAi, >^7l ^d5>^Bfl^(28)^ «l-¥-<Hl^ ^afl* H^^(30)<^1 ^^"71 ^51-^hM(28)21- ^"^^ ^^^S. o] 
^2}-s1<H Sic)-. 

^71 ufloli£;5i^(26)3). ^«>^Hl|^(28)Sl £^^(30)ife ^'^^ ^^^^ ^fe ^"U-o) ?l7>slfec1). o] ^oj-o. 
al^i'^f t^5-^(40)<Hl 2lsH 

^71 i^-a- ^^3^(40)fe 5kV~50kV -^^S) 3]^ ^<a-.^ ^-e-S, '3=^ -^7] «l|o]i£^*(26) 

4 £^^(30)011 ^ISl'^. -i-^ ^^V^ ^^1 ^2)€4. 

ZI^JL, ^7] ii#(31)-& :£ 3bfi)- ^-8: -S-Mii#(32)4 £ 4a. b<^ ^^"1 'S-4^(20)51 2^>^HSl- ^-S: 
Hll#^» ^fe ^EliiS(33)ol Sicf. 

^E)in#(33)-a- ii#(31)-?]:3l ^7121 ;?V>a^ ^^i^a]?!?] ^^7^S] Ml:(33a) «ll^l7l- bJ-aV^S) afl^^ 
51 ^E)i^#(33)^Vfi1 ^7]^ ^-ai- A]7]7l ^sl-§-«M(28)^ S'a^c).. 

^(28)^ S^flS € £^^(30)<^1 ^^^5)0). ^5l-&«ll^(28)>Hl^ ii#(31)5) 3.7]M.^- "-^^ ^ 3.7] 

s\ ^^^] ^^is\o\ -^0]^]^ c] ^i^ofl ii#(3i)ol ^<asl<H Slfe ^^cf. 

'S-7] ^«|-^«m(28)fi| ii#(31)2) # ^. J1^47l- £#5)fe ^'a-'^ll^-l 1<H^ 51^0). Smmol^fi) ^^ 

# -a-^l*>fe a-t:} H)-^3)5>c)-. EEtl, £^3) }t#(31)°ll ^l-(32a, 33a)S) ^<*1S)- ^l^S) Hl7]- lO^l 

S.^ 20<^1'^<^] w>#3lsVc)-. 

'^•4^(20)5) 2^4°i]fe ^7] l^Ajofls] ^^j^diS)- cfl-^S-^'l ^^l ^^^s)o), i^ao] ^3:^^-15. i:)-Si:l-(n?-e)- 
4. ^1 1 ^ ^1 2^^1il- M-E^Hfl £ 3a. H 4a, b^Vs) -^^11 ^Sfe 3)011: ^fec)-.). 

^ 2'^4oil»ll ^-8-S)fe 'iElii#(33)'S- ol^ol?! ii# 'a(34)<>ll m-(33a)ol '3(34) 

s) f"a.2.s-¥-E| -S-^tv 7ie)<HI -i-zt ^^^s afl^l5)<H ^^^^4. 

aElJl, >a-7l '3-4-¥-(20)fi) ii§ «P1 ^2:* #3^Ji^ £ 5a-~d<Hl B>Sl- ^^l. "^S] 7)-;^l ^BflS) ii#(31) Bfl 

^1 Sfecn, 01 S -g"^*}^ Cl-i-3)- ^g-c)-. 

E 5a^ ^j-7) «11oli(24) ^ «iloli£^^(26). ^n|l^(28)Sl ^Efll- ^^0.5. ^S) f^-y o.^^e-) 

7le|<^l cf'rfi) ii#(31)-g- Mll*l*>fe ^^lOlc)-. 

<^7)Ai, ^7) ii#(31)'& -fi-Hii#(32) £fe 'iE)iit(33)fi) ^^1- 5J0) ^liei^ ^ o;io.n)_ o}e11o1] ^^<^5>^ 
H 5b~dS) 4«-7)-^lo)c)-. 
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31) f-^V^ Bp]s>^ "f-SiO]^. 

£ 5cfe uilo]i(24) t «fl<^l^£^d^(26), §-«ll^(28)2] ^e|)1- tt(31)fi1 ^-a"! "3 

'S-?!. 1}-Af^(20)Sl- ^^El (50)<H1 iJ-^ofl ^aH^ IE 2a^ ^E^Hfl :^o] ^ 71)31 jl^^"?]- 

(40)1- <^l-g-*V'^. ^ #^ f^i^i Hilolrt£^*(26)4 ^d5l-S-Hm(28)2l £^^{30)°11 ^ISl^H ii§(31)^ 

f-eH uii#si^ i^;^!. uj-Ai-i. ojr^o.^ «}^l^l?l:ii. :^7l #^e1(50)<H1 -ai^i^A-i ^7] ^e^^Jc)-. 
^eli, ^>-l<^l^ -£ 2b°l] i4£l-Hfl tjj-fil- ^<^1. zj-z^-sl 1 ^ 2:^^"^- ^^5^(40. 45)# 4 iJa^-y- 

«^^S-?-(40)2l °<f^ «M^(20)2l nilol>i£^^(26)4 ^S>S-«11^(28)2] E^«(30)°il ^^5l^.^J-7l iif^ 

(31)* f-sl-o] «<]-4* "Jf^^S. s>^iAl?lji. ^1 iJL^^o^ «^^3Y(40)2l :i2t-g-H^^^^l ^^el^nl.. 

SE^. Ji4 JLir^^S Il^^>«J-4* ^n^H50)^] ¥^^l7l7l ^1«ll^i S3lEl(50)°1l ic#(31)4 (28)^1 
£^^(30)'^] -^^^ 5f^d4 «v>cHs1 -^-a* Sl-^i* -^-o^^ 9X^. 

^*H, ^'-71 ^1 2i^i<a- "^^J|-^(45)S1 -i-^ -^71 «a|El(50)«l| ^ISlal. nHl-^Hia:^ ^^1 ^2l5lol. 

#^ ^■a-'gr -5kV ~ -50kV^£.<5lcl-. 

1^, iit(31)4 ^l5l-S-H|)Ja:(28)Sl £^«(30)<H1 ^-^^V f'^Sl «l-^d* ^l^^'ih t^j7l(40)* "^l 

f^-atv ^, ^ ^cJ^(+)^ °<?-^(+) ^-8: -i-^co^ #^(-)* 4-8-«i-^. ^^^^1 •s-'atb a^-a- ^>87i« av^*)- 

5J O-S. tV^a 5J <^l-M cl-. 
ofel-^^i. ^7l u)lol>:H;j1:^(26)2l- ^«l-^Hll^ (28)^1 £^*(30)°ilfe + ^fr ^e)jl, ^?ilEi(50)oflfe - 

^l-a-^l ^^^o] ^]s. «d'^l ^^J* ^fe 01^ a).^^ ic#(3i)* '?)-47V 

^, t*(31) ^^Sl ^^i: ^^Jsl-Tfl °dl-<H ^SX-g ^ o>qel- ic#(31)Sl qi-(32a, 33a) ^^^]^] ^^S. 

^dt} si^s-s. E#5lfe -a-fi-^sl Ji^^l-^ ^^H] si^si 7M'aAi ^a!el(50)°fl ¥ 

t!-^. ^^-71 lJ-^1-4 (20)21- ta!El(50)^sl 7lel(D)fe>-l-8-^Hl 2l*H ^ 7lel7l- s^sls^ sl-cxl. ^eiEl(50) 
^°fl ^^slfe "M7K^^^s. -^ns. i 7l2^-t 2^?!-cl-. 

aelJi, ia!E^(50)fe ^^^s. ^ ^(Web)!- 4-§-*l-7lM-. ^^ss. ^ ^-i- a>^^ ^ -^^x^^ ^msz)^] s] 
SH T^-S-sl^ ?l«fl°l<H ^Efls. ol^ol^. ^ch-^^-H) ^#sl<H 1 3.^4 * «<}-*J=^S. 0)^^] 

^7l£l- ^2:5. ^^^slfe ^ej- -s-£ «J-AH1 Sit!- Ji^^l-^ ^1^ ^^1* 01-8-SH i^^f^l- ^lss>^ ^l-'S-ar 4# 

^7l Hl]t(10) ^ofl ^i^chSl^l Xlfe 3.^^} ^H(12)°l) SlSH 7l-<a- ^^S\t^, o] 7}''^^ ^A'^S] JL^ 

^} l-^-a- ?l<a^j:(22)-a- f-sH «M^(20) ic#(31)Sl oHltV ^-^^ f-*V«»l "Jolvfl^Ai f-AH] ^7l^J-# «<H^^ 
-g-"fl7> ^Itsl^'^i ^-8: -§-aiSl^>H 7lel(D) SV^ofl ^l^l^Vfe ^^El(50)fil iE^<Hl ^^-fi-^^S ol^<H^ j7^;^V 
^<^1 ^^J€cl-. 
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o] ^mn-^^nm ^H^l 3)^^ ^J-fe ^^-^-71- 3*1-^21 ^E.^]=L ^2,S. ^fecf. 

S] 3711- ^Tfl ^ ^A<H1 nil-el- o^si ^^-4 ^v^M: ^] M 31§-;t>^fil ;H13:7]- 7}^nt^. 

S^^l-* -i-^fl"^) ■§-Sil^l?l7li4 ^-S: J1^7l- -g-g-^l* o] oj|^2^ a^xl-l- Hll^{barrel. 10)i ■f-'ae}!!. «J-^> 

■^(20)2) ii#(31)°)l 5kV~50kV2l ^-y-^ 7ht!- ^^^S] ^JES. ^a|Ei(50) 3. cf^^^ j1§ 



a "^^fe l/m--100jMn4«l'^lc1-. ^£ "J-'S-S- <^e1 ^^s] «|)^(io)oll f-<?] 

tv ^ £fe opj-oi i,t(3i)S "M^H ii^^>7l- ?J-^isl ci-^^J ^1^*1-^ <He1 

f'^S] 3.^7.} 1-^^ Z]-42] aH^(10)-^l -f-SisH ii#(31)5. -S^Aloil «J-Al-S)-a) Zj-Z^-fi) ji^^)- ^^^7)- 



o]:^^ ul c)-^Aj 31^;»>^^ -g-'^lsl-Tll ^3:^7] 17fl ol^y-si i,#(3i)# Aj-g-s^-fe ^o] ul-^aj^Vcfl, 0^71^1 

ii#(31)* 41*1-^ tl'OD^ll^i Etslfe -a-n-^^l al^^]-7K€sl"» 7M:il Hto]- 
^is. «vt*><^ "gcHvfla (50)2] <^^^ ^J^M--^. atv 3.M]^ ic#(3i)2l «-^<^l ^is. ^el- z]- ic#(3i)^s 

^l-Ol ^j7, iiS(31)<Hl^1 ^^-a-^fi) <5l-S- Ajji^O): ^C}.. 

l.^A].^l 

HbV7]<H1 80g2l Dimethylacetamide-i: 5L«VSH ^^tb ^ <^7lo)] 20gSl polyvinylidene fluoride f'^^l (Atoche 
m. Kynar 761)* ^3. TOtS 24a1^ f-'^t!" Jl^^l -8-^^ ^^4. 

"^1 al^-^l- -8-»-!i# H11^(10)<H1 ■¥-°J*>Jl 17)131 M«-(32a)4 -B-MicS(32) 427)l2l- ^S>&«)|^(28)21 £^i^(3 
0)<H1 8-12kVfil ^l-a-g- «a7l-el-i, t?i)Ei(50)^ ^:^1 ^211- «>55lcl-. 

-frqii#(32)2l q«-(32a) #<H1A-1 ^isl-^Hll^(28)42l :?V^-8r 1.0cm«>lul, qi-(32a)4 ^^^i50)^^ ^^KD)^ 
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°.l nfl, ^aiEl(50)fe ^(web)^ 4-§-*V^:a. ^S] olf. 10ni/min°lc)-. :^]^^ cf^^^ S^-^^f^S] 



[.a 11 



^-8- ^^tJ-{kV) 






8 


160 


25 


9 


170 


33 


10 


180 


37 


12 


200 


48 



2. -^^Hl 2 



31^71 <H] 80g5l Acetone^ HaVsj-'sl ^ '^^joll ZOg^l polyvinylidene fluoride f'^^l (Atochem, Kynar 7 

61)* "43. 70tS. 24^1^V -f-tl: HhVsH f-i^t!: 31^4 -§-^^ ^^t^. 

•») :ilS-^> -8-*-!!^ «111(10)°11 f-^*>ul 12711S1 M¥(33a)^l 571121 ^El}ii#(33)4 (28)21 S.^^ 

(30)°1| 8-12kV2l ^<a-i- <?l7>5l-ja. t^El(50)^ ^^1 ^el* s>5ac1-. 

^E^ii#(33)2l qi-(33a) #<»ll^i ^«l-^Hll^(28)42l 1.2cin«>l31, ^E]ii#(33)2l Ml-(33a) ^ 

^ El (50) (D) ^ 1 4cmS. -a^l Sl-551 cf. 

<»] ««, ^?i|El(50)fe #^^1 ^* ^1-§-*VSa:a, ^21 ol^ ISm/minom. ^^fl^i^a 4?-^^ i^^l-^2] ^^Ife of 

<slHSnl]E^S. ^^gsH S Z-HI i-l-El-giSiiq-. 



[S2] 





M*^ IL^4£t^£ (^/min) 


^^\(m) 


8 


160 


51 


9 


170 . 


60 


10 


180 


72 


12 


200 


79. 



3. ^>^H1 3 



jil«}-7l<Hl 80g2l DimethylacetamideSf 20g2l polyacrylonitrlle f'^^t (Poly Science Co.)# ^JllOXlS. 24'^1^ 

HMj-sH ^^^} -8-^€- 

•^I :il^^> «llt(10)oll ■¥-'ae>ll 47fl2l u|l-(33a)°1 27)121 ^EliiS(33)4 ^Sf^afl^ (28)21 S.^^ 

(30)^ 8~16kV2l ^<a-* '?]7l-5l-Jl. Sa!E-1(50)fe ^^1 ^1211- t:}^^. 

^Eltt(33)2l q«-(33a) #0)1^1 ^dSV^«11^(28)42l ^L^^-g- 1.6cinOlal. ^Elict(33)2l qi-(33a) #^^4 S 
^ E] (50) 11-21 feo) (D) 1 5cmS ^1 cl-. 

°1 ^71 ^?i!Ei(50)fe ^^^1 ^V-g-sVSa^l. «-2l <»1^^£fe 3iTi/min«lc1-. ^2:€ JL^4^2) ^Tflfe 

D>ol3S"llEl-S. #^s1-<H a 3°11 M-E^xflXiq-. 
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3] 



^-§-^^h(kV) 






8 


140 


24 


10 


160 


32 


14 


180 


41 


16 


220 


50 



4. ^^)<^1 4 



^t^S] 51^7) ofl 80g2l Acetone4 20gfi1 polyvinylidene fluoride f'^^ (Atochem. Kynar 761) # "4^ -^-^^S. 
(A-§-"^), 80g2l DimethylacetamideS4 lOg^l polyvinylidene fluoride f"&^l (Atochem, Kynar 761)2^- lOg^l p ' 
olyacrylonitrile (Polyscience. 150,000)1- 70tS. 24^1^ -g-"?! H^*)-<^ JL^T.} ^os^ 

^j1(B*«S). 83gS) DlmethylacetamideS)- 17gSl polyacrylonitrile f'^^* -¥-"3^ -8-^(C-§-"5^)4 

^7) A, B, C-§-^^# 37l)fi] Hlll(10)o)l 44 Jf<asH 2271)21 qi-(33a)ol ^H)iit(33) 37l)oll 442] 31^ 

-g-°-^<^l ^<asl£^ ^1*1-31. ^Elii*(33)4 ^i*l-S-«l]^(28)fil i^^(30)<Hl 10-16kVS) ^^^-g ?]7f5>Jl, ^a] 
El(50)fe^^l 

^Eli::S(33)Sl Ml-(33a) ^*l-^all*(28)4^ ^^4•8■ 1.4cmOlS. ^Elt#(33)2] m-(33a)2) §^§-2)- 

^^E1(50)^VS1 fe^lfe lOcmS. -gAlS^cac)-. 

o] "41. 37l|2l ^ElicS(33)'^l -§-°J!Sl ^^i^ oj-o)) A-§-««i ^7] B^<!i^o] 

ia!E^(50)^ ^^^1 «(web)i- 4-§-*l-SuI, ^5) o]^ 40m/inin'^l cf. c)-^^^ jI^;^]:^^) ^ 

life °l-olHSD]]Ei-s. ^^sH a 4°fl M-El-iDSiCl-. 



i:a 4] 



^•8-^d'&(kV) 


Mf^ J1^4£t^£ ifd/mn) 


^4{im) 


10 


140 


63 


12 


160 


70 


14 


180 


79 


16 


220 


85 



S€ ^^-B-^chS) cf^^J Jl€-4^^ 2*1-^1^121 §2]4(separator). 3.^^} ^SB^Bj-. o^s. ^^al el 4 (separator) . 

^1 <^W5H ^-^fil 9J<HM-^1 ^fe "S^l m-^l^i "a-*!! t-^^l ^*}fe 7l^ ^^H^l -f-^sl 
m 4<?f«- '1-'8<»1 71-^^ 5J<»m. 

(57) -^^21 .^j^ 

^^^} 1-^^ -fi-s »<J-4'a^s.M| Ji 4^-^121 ji^4^^ ;^l2:ei-7l ^^H] al<HAi. 
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ojjSi) ^Eljo] o\^$] l-^o) ^l^s)^ afl^4; 

.^■71 Hlllofl 31^4 1-^^ 7p^sVo^ ^HS)-; 

^71 ^^oil sl«H ^^slfe °-!i^<hsl 3.^^} 1-^^ ^"Hi 1 <^1^2]^>^« iit^ f-sVoi ^AHH "M* ^l^sffe 
^Jj^S) JL^T.} l-^ol f-iz).^ ^ :^s.7\ ^^i^ ^^]±S^: 

^7] aflol^ifil ^^S]<H ^ o|fe s^aj ^^^0.5. 01^0^;?^. a SV^^ofl t^o] ^g-zj-Slfe 

cl-^sl ^ <>ll-# ^ € Hil 01 

-S-7) «ilolii:£^^o|| ^Aj^ i-S ^0)1 ^J■^^J^<H 31^4 #^1- S*-^!^ ^fe ^<H£ l-^l^fil 

^7) ii#ol ^av^ ^^)o)l d-^o^ ^^go) ^^jSl<H ii#<^l.-f-4^ "^r ^ai* ^^^^i, ^^7) uflol^s^^sl 
^01) ^^^^^ ^d^^^m^; 

^it} s-uiii- ^sv^uH^arsi *>-?-oi) ^s^5lfe 51^ ^^^s. s^fe -a-s. •s-^^i 

^1 ^^^i. ^71 ^Jj^o^si ji^^v ^fe Mlro) 711S. ^^jsl^ •fi-MiiS4, "^^^i qi- 

^1 9l^M. -gEltt* 4^21 Ml-'g- >^iS?>Sl ^V^-^l 5inin ^l^^S. «l|:*l5lfe ^^^£ 

el-fe -B-H •a-^Hl 2)^^ IL^^V^ ^12: 

7. 
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^■m-'&^s. SVfe ^51- -H-H JL^^l-^ ^IS ^^1 . 

^BflololtEAj ^sl- -B-i «Mo|l fil^V ^^1. 

«i>iS^* i^Sl-fe :5J* ^^i^S. S>fe ^el- ^£ «<}AH1 Sl^V 3.^7.}^^ ^^1. 
10. 

^n^^ 11. 

^1 1^ £fe 4 9*M 5a<HAl. ^7l 1 ^ 2ai^'a- t'S^sl #^ ^-g-^ a ^t^^M ikV~50kV^J ^1^ ^"a-^I 

12. 

^o]s. 1^ o]^s\ JL^7} 1-^^ ^Aj«H 7i-'g-A]j!^ i^Tiisf; 

Aj.7l ojj^o^ i^^l- 1-^4 Sl-^^ lOl^fi^ v^^^ :|.5].o^_ ^7] i-so^ o}Ellol) ^A)5]-^Ai >^7] i^gS] sf^l ^^^4 

c).# O.S tll;5i5|<H <Q^^ ^SiS. o]^t}^ ^n^S. 
^^^s. s>fe ^eV -S-S iJ-^oll sit!" ui^^l-^ 

^n^^J- 13. 

^1 12*J-<H1 sZ-H^i ^7] 2joi:£ 1^ oi^o] ojjAj. 7PJ- ^^^v^ 3.^^} l-^^ 7fll 

^m^]^ i^** -f-sH £#Al7]fe 4421 ii^^l- i-^* £#A]7lfe «o'-^ ^i^i 

14. 

4 12^M Sl^l^l. ji§-;^>^-g- iim~iOOm 4«121 ^^s. ^I2:5)fe ^^0,3. sl-fe -8-5. nJ-Afoll filtv 
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E^. 3a 



24 

/ n 22 
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